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(54) SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a semiconductor 
device which is small in size, high in airtightness, 
excellent in mechanical strength, and easily handled. 
SOLUTION: A glass plate 14 is provided covering the 
surface of an ANJayer pattern composed of a base 
electrode 7A, an emitter electrode 8A, and an annular 
wall 14 formed on the primary surface of an N-type 
silicon substrate 1. Openings 16 and 16 are previously 
provided to the glass plate 14 at positions corresponding 
to the outer terminals of the base electrode 7A and the 
emitter electrode 8A, and the surface parts of the glass 
plate 14 around the openings 16 and the Al layer surface 
parts of the base electrode 7A and the emitter electrode 
8A opposed to the surface parts of the glass plate 14 
are bonded together through an anode bonding method, 
whereby an active region 18 that comprises the base 
electrode 7A and the emitter electrode 8A is 
hermetically protected. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 


07.04.2004 
27.09.2005 


decision of rejection] 
[Date of extinction of right] 


Copyright (C); 1998,2003 Japan Patent Office 


qowo-h P 


'04.11.09 


| SEARCH REPORT 



(JP) 


o* & m 4# & & m (a) 


#^2000-100980 
(P2000-100980A) 
(43) &B1 B ^12^ 4 n 7 B (2000. 4. 7) 


(51)Inta.' 
HO 1L 23/02 


F I 

H 0 1 L 23/02 


f-73-r(##) 


B 


£SEH# *SS# §f*Ji©Sc6 OL (£ 6 H) 


(21)ffiS#^ 

«$K¥10-266019 

(71)ffl@A 

000006013 





(22) met b 

¥/£l0*£9 £21 B (1998.9. 21) 


^c^=F«BaKArort=TS 2#3# 



(72)fg9?# 












(72)»M# 

mn sstl 




«^i 1 «;EBKiL©rt-TS2#3^ = 







(74)ftSA 

100102439 




sffl (*2«) 






(54) 0!!B^»] *N£#3fT 


(57) imm 

A. IS^188 AtDHffl^ffllc^JC-r^ffiBrl^ 

Afccti;iS'^ig8Aa)A i Hasfecfctf 'j>^« 

fiffil 4 (7) A I BSffit^X«1 5<h£Pi&&£-t£ 



14 


1 2 A 


WZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZEZZa 


1 : Nfi^'J3>« 

2 : 

3.4: N8!MMMtt 
5 : i/*)3>®&& 

7 A : "C— 


9 : 

1 2A : h7V^f*;7 
1 4 : 

1 5 : d35X& 
1 6 : 68D& 


(2) 


*#6S2 000-1 00980 


MtttnataisH] 

immm ^ i -±&wiz/w->mwf$.ztitz*& 
tomi&t. &/<s-va5£ao-cffjis-±*ii£«g-f 

m^ast, Kmsigp^isiyHt;<fe ; 5i-«triH-3Ea®(Ds 

□ Ucom 22SB#l-*tlR|-f SSfJlSSSSPOTSBfc J: 

MR** 2 ] IfJfcJS 1 E*a>¥*{ttmc J3l*T. /< 
«=R«glS»«l*S1IfHl:1lgPteJ:i;fIIH'J 

$*<20~1 000//m©II"Cfe5wi:^ttt5 
[K*J1 6 ] R&H 1 71£i»*« 5 OT^-f ttAMziE® 

[0001] 
[0 0 0 2] 

[&*<z>affj] si«ssfti*<Da^a»«)/hSfc. ami 
ja-rs/w^y? ki c (kit. h i ctietts) 

[0003]@4I±HI CIZffliitM£S<D*33t*3g^-tr 

1 liNS->'J=i>S«. 2li-<-xfIig,>: Lx©pI* 
39<*Si£. 3liXS-v^fSiit LT<D NM^ttHHL 


(kit. a i <ogicr^jt**i.fc^— xm 

Ifil©gIl:Slt^fca^^ig, i ol±«m© 
tLTroSl^^Xjf. 1 11***5X111 oiztsv&w 

S«1~*7XH 0ICT«j£$;h,fcl^>vX*^-v 

[0004] h^>vx$t^-y^©S!jg^aii3o 

i ±i-tfcifc^ro -7 l — ±t3i.m$ m i^xp &*m*w* 

2. Nl?¥a£fcfli£3. 4Z&i£1-% c X[z* PI^ 
(WW 2. NS¥SttH&3<&a®JLlc->'J:3>H<fc|gt 

^itfcSi-A i Basses'*— xig7fcj:i;i;-y$ 

~2 tfm*lg<->m^*~7XB 1 0 £C V D;£l-cfc "J J^fiE 
U ¥RSR68EffilcJ:y**^XSl O l=«Hft y it LSB 

b$4»««9*»J*-r4;-.£|-:J:y. &gfc(D h7>iJX 
[0005] 2li, y-f7|?> 

xg * St wares < v>r- V $ tt . c ©«J§/ < y -7-- v 

ic (s^-b-T) •v>^y>hs« cs^-e-T) lo&a&A/ 

2A<. SfflSSfH I C£« mTFiff) 
\z&&&U. ^-f t|?> KfcJr^^-C-V^v Kinase 
^«ij§S« JfflUfcafiSSST 'J -K813 £1* y tb 

ticfcyfigffl^ti*. 

[000 6] 

[*IBA<S3iL.«fc7i:-t--5Pe] «£3fcro*S«:m^li. 
-T) ^(OjSa^-lcfgL. flU#©J§^l4. g}gfC-/<«y^r 

^ ^ < « o X L * 5 A<fc y . * fcetfiiO/ < v*r- *> 

[0007] $fc. g©t-7>v^iif 
•y^1 2^<D#3?t*:^ ; ?T-li. ^-f^>h\ ^-f-V^r/ 
K^H I CM (H^-a-T) ±T?fT7C0T-l4#aii/h$ 
< TSfcA^ y-f /H> -\»7t-;> Kfc<tl/:ajf II 

m<D®2.xjLm't>\z¥mttm : i-<r>&mzmt><tt£% < , 


(3) 


<&ffl2 000-1 00980 


[0008] z<Dmmt. -tiao * 5 & nad£M:R-r 

[0009] 

*B?I*. -£BBI=/<*->Bi<BB**ifc¥B*MI 

am<Dffitt«B£P«t£fiS*., «riB/<*— ma 
»t. B«aep£ByBt?«fc?i::BiB-£as©®«B 
i=B&£*ifey:'?«Ba stjiEffiff&sgp 

tttf. BG*BfflcttJ&-*-«Bfffl=HClB£ffL BUI 
□ »©JBai«»l=»fl-*-«tt.fB«attO!>«lllteJ:rrtWE 
•J :/7ttBttaBB«!>*-:|v?*i.&ft£l=£B£4t-Cl*& 

[0 0 1 O] B2a>£HIC«;b«¥BttB?-f*« I1(D 

»Bi=«fc**B{Mm=*iivc, 
4«a»fc*i;y>y«6«»*<w-]ii*i=»j«*4i. a 
tt«a»«A<ME«ffi»fc*t;«riEy >^«sas©«s 

[ooii] m 3 (»&w\zmt>z ) ¥m#.m : f-te. mi* 

»imi&mi3:±amn»tiLz*i* Btta«»*r*w 
*b«t?bbs*u B#7*«tt£Btt£Btt&*<na 

[0 0 12] ft40«91l-fl;;b«¥*{*X?-f*. S3© 
»BI=BfcftBBBBTI=Bl*T. BttBBfftt* Ut 

*->Bl=Bl*4WBa>/<*->*«B*.*J:3r=d>tt< 
t i> * ro-B 4<2?S1? fc £ 4, 0) T- fc -5 . 

[0 0 13] ft5 0S9JI=ftb«¥*{*ft?-(±. M3$ 
fcttB 4 0>&HI=Bfr«¥B{*B?-l=£itTB'RB1IB 
LT(D**7Xffi*tO)Jl$A<2 0~ 1 0 0 OvmlOi 

[0 0 14] B6 0ft«l=ftt>«#«{tX?-l*. mi 7b 

Mm 5 o>ivftifragqft=B;b«¥BftB?i=£i*T . 
BBBBBtttfB-rsHaBfttBflfr&aaicftfr-sT 

[OO 1 5] 

Ltzh^is'j^zTvzfto^ffim. 03i*ggt©¥B<* 

J»tf*it4*ifc'>i/\«WiIBTti. 0«K ttJfcfll 

[0016JB1. 2CJSLvC. 7 A. 8 A li-fctvftl 


T-fe&o 1 4I**— XS«I7 AfcJ:i;x5-y^mii8 A 
^0rS^a'tgW±O>l®^^^ltrStHt;A I ttJ^&SS 
'J >7ttMB. 1 5 li«tt«Ba5»<t LTOBBtttf 7 
Xffi. 1 6I4**5X«1 5©§BPgST-fe-So £*Ss 1 2 
AI4NS->ya>Bfi1 ~*f5X«1 5lZT«lfiE$*tfc 

[00 1 7] 03l=33l*T, Mtth^^is^ff-'VZf 
1 2 A^<OfflHrffira>B»«> h7>5X*Jff4i»)Wn 
fc^X/VCfcy. #7X«1 5A<Jg^$*tTt>So 1 8 

tt^-XBB 7 A B <fc x = -v $ ma 8 A $ Bt? y 
#MSS1 4^^7711 S-CBBf^^BBBB. 
1 9I*0>*0> h7>vX$f-?7'l 2 A'M&^BrSB^* 
"To 

[0 0 18] jfel=. h^Vi'x^^v^oBjt^aiz-a 

i^ckm-*-*. a«©?u— *-b«*bi*-c, b 

tLI*\ i^yziVOx/NtLTflJNSixiJzi^SffiKOi 
2. x3?9attfcL-C<DNfi¥BttBtt3*&««tt 

•y^S«fc<-r-5fctoa>N+B-CfeSNll^Btt:B«4S 
BJW*. 

[ooi 9] c<7>&. Bffil=*>y3>B<bB5*»fiE 
U »«**tfc->y3>B-(bB5a)Br3£©iafil=3>$ 
? h*-;u6£IISi-»\ h*— ;U6£0 

(ffcsRffi©BIB±afiol::A l B£ff£BU <<-xma7 
A. IS7>MBA6J:tf'J>y«MH 4{ffi. 

tt^SBl 4l*/<$— Mb**U H«Fl=»B*ti*. an 
*> % A I ttO>BB£fel*X/<<y$&l::£y 1 ~5 //m<75 

i*-C7BttB0-£B££ it& z: 1 1- «fc ox^-xmai 7 
A. iS^*t«8A6WJ>y«UH 4A<ff*j£3 

[0 0 2 0] fcfc. -<-Xig7A> IS-;$tg8A 

££tf'J >^ttS8i 4«/<*— MbU BP*>. c*t£> 
£¥JCBJKI=Bl*SS%<D-?*9 icBrB©/**— 

l=J:y. y >yttBffli 4<DJ&B<©fcft©xaBan£«J 

[0021] ifclc. BE/<$— >»i LTOSirlEA I B 
tPfi*»{«W2, NH*Bi«i«3BJ:tf->ya> 

^<bH 5 e, tt s •> y 3 >m t om-smz tsnzmm 

BOM±BJ:tf4— 5<y$tt*»Sf=*>. 3 5 0-4 5 

o , cggosgr-^jStt#Ha+-c. «^.isn2*-x* 
T-^as-rs. ^-©s, NS^ya>SBio>BBfii= 

+tr i«« N S¥BBBtt 4 izli^— = v V 

[0 0 2 2] flfE/^^ — >gPt LTOSiTlBA I B 

t*-^xffii 5 &«naBBBB$Bi«T»B-r«. ** 


(4) 


4#g|2 000-1 00980 


^X&1 5(*2HJ3T*$S4 0 0/im(Di?$£3fU Niv 

fcJ:i;x5^$tg8Ai 0 ft ffittfft 'J - K^O TtlsT 
>^flil:»lt Lfc«»l:? ftUP« 1 6*<]MK$2h. 

-easy. >»icar9x«i ssef^Lt 

0°CgglCft^L/rtt®T^ tf^Xffil 5«S- % NS 
v U a >*« 1 <D»®3&<iEa (+) (zfc^^lc. ffOit 
IS. 200-1 ooo vg£(DffiS£SBt£Jra*. iS^- 

A. X5^*«a8Afc«fci;iJ>yttKffl1 4$Mt 
>fflfcLT<D«TEA I Btf^fil 5iO)8 
tttfftMIFFna* * ti * o 

[oo2 3] ^o)»a«dafif*fflL^fc»**ai=et^ 

TI4. *7Xfii 5I4N a^cot;u* U 
aft««e»tt3V*y. *fc. *-a>BB»attfi<&a 

OUT. S i fcE-T) Icifil^a>a6<ttffl**t4. Zto* 

**=r*cfcic*yttiMMn 8isaa>aB«J*i*#9 
i 5a)»*i*ft*ttiz**L, a*awt&ni:a*a>x 

[0 0 2 4] tf^Xffil 5<DH§ClSJl 6(4. ^ffl 

Ls WE A iatft»'J-K« (B**r> <t(7)7p>^r 
-f >yflF«*»JBicLTi^*. *fc % gangpi e reset 

a mi4* ojima±a*a>tttt#**oTB 

nan ecom^A i i&iMtLk^niJiH^i 

[0025] $&(C. ^-Xlg7Afe < ti;i5 7^1 
l8AMt«ttW:U>^ttMl 4<D±®££. H 
-SaFtDspBttKJBjau #^X«1 5lzi3Jt*WE/< 

y. it©«E »©K-Xt«7 Afect 

tfx5 7*t«8 AicjsitSBUPffli 6a>B8»ifi«ty 
4a>±ffi<D±JHHil4*^x«i 5<t^± 

«a-r-<*fiE»«i«i 8tft»^6«±iz 

[0 0 2 6] ft 33. ^-Xtg7AfcJ;i;i= 7^11 
8Aa>«*»ffi«tU>^tteffll 4 0>±@<>:<7*g2Fl:: 
SiA^ott. ^(Dtt. tf^Xfil 5<Dtey*i*B{B 

icadh£jMtr«c&t::j:y« ftft*^&o«EB*»*t= 

(D¥®ttfcmJ«-r^C^:lcj:y % T^Xffil 5 CD 15 y^ 
[0 0 2 7] tf^Xffil 5 A<fg^^tlfcOX/\ 1 7(4. 


2Alz«BfS*L % *CD&. «*tBC< 
h I ccd«S (B«*r) l=y-f#>KS*u #9XC 
1 5 0>Mafln 6**&B< A I BSSKftSSU— K« 

#^X«1 5i LT2SWft*<D£JBl*fca>-e* Nlv'J 
=i 1 — >»»affifflr3»(tfctt«*-e:Hllc 

*C0 2 A^<D«IRff«A<S«-Cfc 

[0028] M^ri:<. ^x/\i 7ic(4^-xma 
7A. xs^stffa A6*tfy xfttsen 4*<aa 

«^aS4xri^*3Ei^ P8$7 UV^ttSSM 4teB3lc 

ttZt <-<*<bft£0>T*. WRfflM 9 <D 
^^^lC«Bf**Lfc8fcl4. h7>vX^f 7^1 2 AO 

Haa)±H^y>y««tti 4t?at>*i. 
■MMi 8^ftft^&**ica»**i*. 

[0 0 2 9] BLb0>J:5lC. C0)«B(=J:«9iaa>»B 

8£H5cJ:5[za I 
S»1 4£»M\ #7X|S1 STfBLV ^O. tf^XS 
1 5lz|S(tfc^P^ 1 6cfcy rM-Vtf^-f >$0B<Z>3 

ffit-fe^A i a#Bi*fcaiSa> h7>vx$f7^i 2 

Ajm:0t% B4(ctt3R«t LT*Lfc«<D 

-r. ^xffii 5iz*y»att*«flifc*ifcajiA<»6 
*u t<D^m^t^mwlmm^ 8i=a«<oeic< <. «* 

[00 3 0] EP*>. *i?X/\1 7IZfcltSNSh>ya>* 
Sg-tlCff^Lfc^lC. -eCDS®^4 00^mgg(Dlt 

wsii^7x*i 5«naadi=j:ya«L. 

[OO 3 1 ] $b(C. ^X/\1 7(4. ±ECDCrt <S® 

(7>ffia-r-<^^i6fiisi 8^»L^7^«i 5T*a^tt 
<7>iyi5tTxg*<D^yst>r*®c)(t^tL^z<t*<ftt^ 

a(4. *a>*B*y©B±iz»#L=ixha>««*B* 
zti><T-$ztmz % Bistt*©ao>^!y^it-fxaa 
a>^^$T*fey. c*t&saat;aaa)/hHfl:iz»4?.-e 

[0 0 3 2] $f>IZ. Hi&CD^ffil lCfel>T(4. (gatS 


(5) 


ff#B§2 000-1 00980 


Pl&S^I-cfc&tf^Xffil 5i:<Dg-&Stmi*A \tt\zm 

^ST-fe*VlSJ:<. Si^Ti &<(D±mtt£& 
&X$& 0 

[0 0 3 3] fcfc. lti£<D«J8Il dfcl^Tli. *7Xfi 
1 5t A I tt(Dr££K<bte<Dai£^&,t£E*i&££ 

<blgA<0«*.i£l //mUgJ&fiKStiT^Tt.. fiP*>. &<b 

A. X=->*m®8 AtfCDJMS&l-fcliltfl ~2«ml 
5a>tg£-A<5J6ET!fc6. 

[0034] mmonm ^ iz^x\t. sn-r^ 

■7— 7 (g^-tfr) •^-f i^^-f > (H^-b-T) a< 

i^i/m 7A^ h7>v^^f-^i 2Ammz& 
mwmirzmmv^^^vftm&mmiz-? c, 

[0 0 3 5] $bl-» mmOteBl ICfe^Tlt. 
«15l*. 4OOymfIJ£<DJI$a>4,0)£ffil/»TPItI}£ 
£l-<fcy}£^LfcA<. 1*7X«1 5<DJ?£li4 0 0// 
mgglZ|S^-r-S)!&Mli'EC<, mtf20~1 000// 

mfflffiitfcoTt,. pm£^i-<fcy fillip 
*i 8^5i^iceg-e^sm^tiA<#t,4xs„ fin*.. a* 

5(*. Tffi2 0 U mJJLtOTJl^T'&JtlS^X/x 

i 7 1 o>&m.£Wffimmism<n-m(Dfiii y €r-t±^mx 
sicfcLxr®aLfcy. gtA/fc*y uii<. -tisi 

0 00/imJUT<0H$-Cfe*T.I^ 

xffii 5roisft^ir«fcys#^fi^si:^<. ao. <? 
x/m 7^f, h7>/x$f77"i 2 Amei-^-isaef 

^--SBr!i^-r-»^m*<#^T-fey. SSil^AvDtl 
[0 0 3 6] 11 llf LfctlOTffil ICfcl^T 

li. 5 ©gangs 1 sA^oa^A^©**^— 

'<*DX£*U ^(H<D??rtgA<g7CT'S<l(0A liitM 
A* ^OiT—i \"^ttlX btf-/ <AS L< li 

Sfii^:roisiay$iToTt«fc 
[0037] jfefc. -smo^m-i ir*5t>-ci*. t4si<o 

ffittfcffgWi: Lt*7X«1 5?IUfctf. *7Xfi 

1 5lcSS$4x-&4.a>T?l±ft<. tf)*.!*, -bz>S.v<7m 


[0 0 3 8] $p>lc, H!£<Dft£ffii irfcivci*. 

E£$*t<St,CD-C-l±fc<. PNP5'T7 , (Dh7>yX$ 
y-fsJ— P. +Myx**<Dte<D§W§imil-t, 

t? ^ * c t iim ■? * r- 1, & i*. 

[0 0 3 9] 

mho***] m i a)*wi=*titf, ¥3n*s«<o-± 
a® Hfcmssufc <t if y >^*msb a^s> # •&/ < 

frisffi««sa5»i-fcits^gi5icisp§iJ^Kit. sua 
%&&&mT'£. 'mT-&&&t$&vmt&<fi&mzmti 

[004 0 ]-£fc s SI 2(©J§BJ|C«fc*U£ % m 1 O^B^IC 
t')>7VtmS&t£m--&£\ztes£L. ffitt«SSP*t 

[0041] m3rosiBjiz«fc^i^ mi*fc(*m 
2 <r>m%\z± h^m&fk+izmsx. t<*—z*»&Mt 

< . m&mz&titz*mKm=Ftm ztiz&iMk 
[0042] m4<ommzjzti\t. mzomftz 

^SB^lcL, *m&M i &<D-±mw\zJ&f&2Htz'i*- 
-7 x/ \S^T?^tt:Sffi<!: SirfE**^ Xffi*t t (Og^CDfc 

to<D<a§^-frft m «fc i/:flfiiE^^^roe!]Bif*«A<#^ -e 

So 

[0 0 4 3] ^fc. m5 0^IZ«fc*llf. S3$fcl*m 

w&mz^&^mii-m+izts^T. ■fS'y^&ttomi 

f20~1 000// mCOEffllzSS LfcO>T% «7X/\g 

^ A^ t. *L A^fe S o 
[0 0 4 4] m6<0fgB^|c«feHtf. SI 1712S; 5 


(6) 


&m2 O 00-100980 


[12] i1 iCjpLfc h^VvX^^'V^ro^FffiSr* 
[B3] C(D*K<D88!£<D»ffll £LTO>4g§fca>4^ 


[04] «sa>¥*{t*?' a efc« h9>s?x**v^ 

1 Niy'jaVlfi, 2 PS¥«(*fiHL 3. 4 

NH¥»fttML 5 i/U=i>K^K. 6 3>^h 

7h— 7 A K-Xfg, 8 A 9 
a^^tS, 12A h7>vX^7^ 14 'J 

>*tt«*L 15*9X8, 16 Pjngfl. 17 ^x 


[in 


[B2] 




: PS****** 


7 A :^-*f£ffi 


9 

1 2 A : h5VWfy7 
1 4 : U>^t«« 
1 5 : *X^*& 
1 6 : gan© 


[13] 


[H4] 



11 13 10 

7 6 J 6 



1 7 : »>x.m 

1 8 :&ar^»fli£K5& 
1 9 : «JRgf 


(72)^BJ# Kill 

^jamsg:iti^tg^maiBr5#7^ 


